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Abstract
Background: Nigeria has the largest cohort of sickle cell anemia (SCA) worldwide; the chronic complication in adult sickle cell anemia
patients is associated with increased morbidity and mortality. However, there is a paucity of studies describing the prevalence of the spectrum
of chronic complications encountered by adult SCA patients. This study is aimed at increasing the awareness of chronic complications
among adult SCA patients. Methodology: This was a cross‑sectional hospital‑based study involving 60 SCA patients visiting the University
of Calabar Teaching Hospital, which was carried out from July 2017 to June 2018. The study involved 23 males and 37 females with ages
ranging from 16 to 42 years. Information about the social demographic characteristics and any form of chronic complication of the participants
were obtained using a questionnaire. A multisystemic examination was also done to ascertain their claims, and other information regarding
chronic complications were obtained from their records at the Adult Haematology Clinic, Department of Haematology, UCTH. Results: The
median age of the participants was 23 years. The participants consisted of 23 (38.30%) males and 37 (61.70%) females. The majority (86.70%)
were single, whereas the remaining 13.30% were married. Most of the participants had tertiary education (73.30%), whereas the rest (26.60)
had only secondary education. The most prevalent complication was avascular necrosis (AVN) with a prevalence of 8.33%, followed by
retinopathy (6.67%), pulmonary hypertension, and leg ulcer had a prevalence of 5%, respectively. The least common complications were
nephropathy, stroke, and hepatopathy, with a prevalence of 3.33%, respectively. Conclusion: The index study has exposed that adult SCA
patients are associated with the spectrum of chronic complications ranging from AVN, retinopathy, pulmonary hypertension, leg ulcer, stroke,
nephropathy, and hepatobiliary complication. The prompt intervention will help to improve their quality of life.
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Introduction
Sickle cell disease (SCD) is a heterogeneous group of
autosomal recessive structural hemoglobin disorder with a
highly variable clinical spectrum. The most prevalent form
is sickle cell anemia (HbSS), which is due to the inheritance
of the sickle gene in a homozygous state.[1] Other forms of
SCD include the compound heterozygous forms, in which the
sickle beta‑globin gene is co‑inherited with another abnormal
hemoglobin gene such as HbC, β‑thalassemia, and HbD among
others.[2]
SCD is the most common genetic disorder worldwide. The
global prevalence of SCD is 20–25 million, and about 12–15
million affected persons are in Sub‑Sahara Africa.[3] The WHO
estimated that 300,000 children are born annually with SCD,
75% of whom are in Sub‑Saharan Africa. In Nigeria, >150,000
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children are born with this disease annually. The overall
prevalence of SCD in Nigeria is estimated to be between 2%
and 3%; with slight variations from one region to another.
Akaba et al. reported a prevalence of 2.28% in South-South
Nigeria. Similarly, a prevalence of 2.4% SCD was reported
in South-west Nigeria.[4]
SCD is characterized by numerous complications which
affect every organ and or tissues in the body, often chronic
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Sample size

A total of 60 SCA patients participated in the study.

Selection criteria
•
•
•

Inclusion– All adults subjects who carry the SS gene
attending the adult SCA clinic of the hospital
Exclusion– All other hemoglobin genes
Those with deformity following trauma or other condition
not due to the sickle cell.

Methods
All patients who presented at the SCD clinic during the
period of the study were given a questionnaire that captures
their biodata and clinical information, which included any
forms of chronic complication. All eligible participants
underwent a comprehensive multisystemic examination
to ascertain their complications. Other information
regarding chronic complications was obtained from their
records at the Adult Haematology Clinic, Department of
Haematology, UCTH. A blood sample was collected into
an ethylenediaminetetraacetic acid bottle for hemoglobin
electrophoresis were those with the homozygous SS gene
were reconfirmed after informed consent to participate in
the study was administered.
666

Our study shows female preponderance with an M: F ratio
of 1:1.6; this could be attributed to the good health‑seeking
behavior of females [Table 2]. Majority of the females in this
study being single may be due to the social stigmatization of
the SS gene individuals. Most of the SCA have attained tertiary
education; this can also be attributed to the proximity of the
hospital to a tertiary institution.
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HEPATOPATHY

The study population comprises adults with SCA.

STROKE

Subject

The rising trend of chronic complications among adult SCA
patients with the attendant increased morbidity and mortality
poses a great challenge to both patients and caregivers. This
study shows the profile and spectrum of chronic complications
seen in adult patients with SCA attending a tertiary hospital in the
South-South region of Nigeria. This study seems to be the first
of its kind to describe the prevalence of chronic complications
encountered by adult SCA patients in the South-South region of
Nigeria. This rising trend of chronic complications among adult
SCA patients in our study could be attributed to vasculopathy,
which might have resulted from the vicious cycle of repeated
inflammation, endothelial injury, oxidative stress, and
hypercoagulability observed by earlier workers.[6]

NEPHROPATHY

This study was carried out at the adult hematology
clinic of the Department of Haematology and Blood
Transfusion, of the University of Calabar Teaching Hospital,
government‑owned tertiary institution situated in Calabar.
The hematology unit is manned by Consultants, supported
by; Resident Doctors, Trained Nurses, Medical Laboratory
Scientists and Allied Staff, the unit also has a comprehensive
medical records.

PULMONARY HTN

Study area

Discussion

LEG ULCER

This was a cross‑sectional hospital-based study involving
sickle cell anemia patients, carried out between July 2017
and June 2018.

The median age of the participants was 23 ± 13.6 years. The
participants consisted of 23 (38.30%) males and 37 (61.70%)
females. Majority (86.70%) were single, while the remaining
13.30% were married. Most of the participants had tertiary
education (73.30%), whereas the rest (26.60) had only
secondary education [the demographic characteristics of
the participants are shown in Table 1]. The most prevalent
complication was AVN with a prevalence of 8.33%, followed
by retinopathy (6.67%), while pulmonary hypertension and
leg ulcers had a prevalence of 5%, respectively [Figure 1].
The least frequent complications were nephropathy, stroke,
and hepatopathy, all with a prevalence of 3.33%. There was no
observable significant statistical difference in the association
between gender and chronic complications among adult SCA
patients.

RETINOPATHY

Methodology
Study design

Results

AVN

in the long term. Chronic complications range from
chronic pain, cerebro‑vascular disease/stroke, pulmonary
hypertension, leg ulcers, avascular necrosis (AVN),
retinopathy, renal failure, and hepatopathy. Chronic
complications can be attributed to the vicious cycle of
sickling, which causes endothelial injury, inflammation,
oxidative stress, and hypercoagulability, leading to a
vasculopathy.[5] The aim of this study is to bring a paradigm
shift from routine treatment of acute events in SCD to the
more devastating chronic complications associated with
morbidity and mortality, through the determination of the
prevalence of chronic complications encountered by sickle
cell anemia (SCA) patients at the UCTH, Calabar.

Figure 1: The distribution of chronic complications among adult sickle
cell anemia patients
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Table 1: The sociodemographic characteristics of the
participants
Demographic data

Frequency (n=60), n (%)

Age group (years)
<20
21-25
26-30
31-35
36-40
>40
Sex
Male
Female
Marital status
Single
Married
Educational level
Secondary
Tertiary

10 (16.70)
23 (38.30)
14 (23.30)
8 (13.30)
4 (6.70)
1 (1.70)
23 (38.30)
37 (61.70)
52 (86.70)
8 (13.30)
16 (26.70)
44 (73.30)

Table 2: Gender distribution and chronic complications
among adult sickle cell anemia patients
Complication

Male

Female

Total (%)

Statistics

Retinopathy
2
2
4 (6.67)
χ2=4.531, P=0.424
Nephropathy
0
2
2 (3.33)
AVN
3
2
5 (8.33)
Leg ulcer
2
1
3 (5.00)
Pulmonary HTN
1
2
3 (5.00)
Stroke
0
2
2 (3.33)
Hepatopathy
1
1
2 (3.33)
None
14
25
39 (65.00)
Total
23
37
60
No statistical difference was observed in the association between chronic
complications in sickle cell disease and gender χ2 (6)=4.531, P=0.424.
AVN: Avascular necrosis, HTN: Hypertension

Most of our SCA patients were <40-years and the median
age of the study population was 23 years. This may be
due to the reduced life expectancy in patients with SCA in
Sub‑Sahara Africa[7] compared to the life expectancy of SCA
in developed countries, which is >40 years.[8] The reduced life
expectancy may be due to poverty, malaria, increase in the
prevalence of communicable disease, illiteracy, lack of policy
on routine newborn screening, limited access to healthcare,
and disease‑modifying drugs.[9]
AVN was the leading chronic complication encountered in our
study, with a prevalent rate of 8.83%, and male preponderance
with an M: F of 1.5:1. AVN is the leading cause of disability in
SCA patients and invariably affects their quality of life.[10] In
sharp contrast, Ladu et al., in a related study, reported a higher
prevalence of 16.1%.[11] Similarly, other studies also reported
a prevalence of 42%–48%.[12,13] In like manner, Balogun et al.
reported a prevalence of 31.4% in South-West Nigeria.[14]
The observed difference in the prevalence of AVN from the
different regions could be attributed to the difference in study

design and sample size. AVN is said to develop with age and
common in the male gender.[14] AVN is also associated with
hematocrit and high steady‑state platelet count[15] because
this leads to hyperviscosity within the sinusoids, which
promote the sickling of the red cells, resulting in ischemia
and subsequent infarction.
Retinopathy was the next most common chronic complication
encountered in our study population, with a prevalence of
6.67%, with an M: F of 1:1. Retinopathy is reported more
commonly in HbSc and HbS + thalassemia than HbSS due
to the higher degree of fluid viscosity in the former.[16,17] In
contrast to our study, Andong et al. reported a much higher
prevalence of 26.9%,[18] while another study conducted in
Accra, Ghana reported a prevalence of 3.5%.[19] Furthermore,
a study conducted in Port‑Harcourt, in South-South Nigeria,
reported a prevalence of 34.0%. These large differences can
be attributed to the study design and sample size.[20]
Pulmonary hypertension was also observed in 5.0% of our
study population, with a female preponderance, M: F of
1:0.5, by the elevated Tricuspid Regurgitation Velocity.
This is similar to the national prevalence rate of 3%–25%
pulmonary hypertension in adult SCA in Nigeria.[21,22] Thus,
the gold standard for determining pulmonary hypertension is
the use of right heart catheterization, not readily available in
our environment.
Leg ulcers in our index study reported a prevalence of 5%,
with a male preponderance at a ratio of 1:0.5. This concurred
with the findings of several studies conducted in Nigeria, in
which leg ulcers range from 3% to 16%.[10,23‑26] In variance
to this study, a lower rate of 2.5% was reported in the United
States, [27] while a significantly higher rate of 40% was
reported among adult SCA patients in Jamaica. This variation
may be attributed to the study population, sample size
hemoglobin genotype, haplotype, and geographical location.
There are several factors associated with the development
of chronic leg ulcers; these include trauma, age (>20 years),
sex (male), low hematocrit, and fetal hemoglobin level. The
presence of chronic leg ulcers is also a known determinant
of the severity of SC disease.[28] This complication requires
a multidisciplinary management approach and safe blood
transfusion.[29]
Nephropathy is also a form of chronic complication in SCA
patients encountered in our study population, with a prevalence
of 3.33% and female preponderance. This was lower than
the reported prevalence of (20%–50%) from several studies
in Nigeria.[30‑32] This difference can be attributed to the study
design. Renal involvement is a well‑known documented
complication of SCA. [33,34] The hypoxic, acidotic, and
hypertonic state of the renal medulla favors vaso‑occlusion,
thereby affecting the medullary vasa recta. Early in life, SCD
infants may develop hypothermia which might manifest as
nocturia enuresis.[24] Studies have shown that the prevalence
of enuresis is higher in SCA. Some studies have shown that
increasing age, high hematocrit, high blood pressure, and
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history of blood transfusion are associated with the risk of
developing sickle cell kidney disease.[31,34]
Stroke, a fatal complication of SCA, was among the least
encountered complications in this study, with a prevalence
of 3.33%, with an overall female preponderance. Stroke is
associated with significant morbidity and mortality in SCA.[35]
SCA patients with stroke suffer a sudden onset of focal or global
neurologic deficit of vascular origin lasting >24 h. A higher
prevalence of 4.3% and 5.2% were reported in Port‑Harcourt
and Abuja, respectively.[36,37] This variation could be attributed
to the difference in the study designs. The risk of stroke is said
to be higher in those with low baseline hemoglobin, low fetal
hemoglobin high white cell count, and high systolic blood
pressure, higher in HbSS compared to the heterozygous forms
and compound heterozygous forms. This complication requires
a multidisciplinary management approach, exchange blood
transfusion being pivotal.[29]
Hepatobiliary system involvement was among the least
chronic complications of SCD among adult patients in this
study, with an M: F ratio of 1:1. This complication in SCD
is caused by transfusion transmissible infection, transfusion
siderosis, intrahepatic trapping of sickled cells. In the current
study, a prevalence of 3.33% was reported, which was similar
to the studies reported by Solomon[38] and Fashola et al.[39]
Risk factors that can influence hepatobiliary complications,
especially cholelithiasis are local diet, genetic factors,
crystallization of gallstone by ceftriaxone.[40]

Conclusion

2.
3.
4.
5.
6.

7.
8.
9.
10.
11.

12.

13.
14.

The authors have concluded that adult SCA patients develop
chronic complications ranging from a more frequent AVN
to the least common hepatobiliary affectation. Prompt
multidisciplinary interventions in the management of adults
with SCA improve quality of life

15.

16.

Limitation

Financial constraints and inadequate available diagnostic
equipment prevented further molecular evaluation of SCD
patients with chronic complications

Acknowledgment

The author sincerely appreciates all the participants in this
study, the medical and allied staff of the Department of
Haematology and Blood Transfusion, University of Calabar
Teaching Hospital, Calabar.

17.
18.

19.
20.

Financial support and sponsorship
Nil.

21.

Conflicts of interest

There are no conflicts of interest.
22.

References
1.

668

Akaba K, Inyama M, Ekwere T, Iheanacho O, Bassey E, Ushie G,
et al. Haemostatic disorders in sickle cell disease subjects in Nigeria:
A review of literature. Int Blood Res Rev 2018;8:1‑7.

23.

Ashley‑koch A, Yang Q, Onley RS. Sickle haemoglobin alleles and
sickle cell disease Am J Epidemol 2000;151:839‑45.
Babadoko AA, Ibinaye PO, Hassan A, Yusuf R, Ijei IP, Aiyekomogbon J,
et al. Autosplenectomy of sickle cell disease in zaria, Nigeria: An
ultrasonographic assessment. Oman Med J 2012;27:121‑3.
Akaba K, Enang O, Essien O, Legogie A, Cletus O, Oshatuyi O.
Prevalence of sickle cell disease and other haemoglobin variants in
Calabar, cross river State, Nigeria. Annu Res Rev 2019;33:1‑6.
Dampier C. Orphan drugs for sickle vaso‑occlusion: Dawn of a new era
of targeted treatment. Orphan Drugs 2015;5:99‑112.
Ballas SK, Kesen MR, Goldberg MF, Lutty GA, Dampier C, Osunkwo I,
et al. Beyond the definitions of the phenotypic complications of sickle
cell disease: An update on management. ScientificWorldJournal
2012;2012:1-55.
Diop S, Mokono SO, Ndiaye M, Toure Fall AO, Thiam D,
Diakhaté L. Homozygous sickle cell disease in patients above 20 years
of age: Follow‑up of patients in Dakar. Rev Med Int 2013;24:711‑5.
Muoghalu CO. Sickle cell disease child mortality A silent epidemic
in Nigeria: Issues in political economy. Blood Res Transfus J
2018;2:555‑84.
Platt OS, Brambilla DJ, Rosse WF, Milner PF, Castro O, Steinberg MH,
et al. Mortality in sickle cell disease. Life expectancy and risk factors for
early death. N Engl J Med 1994;330:1639‑44.
Mosaku SK, Oyekunle AA, Aneke JC, Bolarinwa RA, Osho PO,
Akinola NO. Avascular necrosis significantly impairs quality of life in
sickle cell disease. J Clin Sci 2015;12:41‑7.
Ladu AI, Abba AM, Ogunfemi MK, Sulaiman MM, Abulfathi FA,
Bukar AA, et al. Prevalence of chronic complications among adults
with sickle cell anaemia attending a tertiary hospital in North Eastern
Nigeria. J Hematol Hemother 2020;5:007.
Adekile AD, Gupta R, Yacoub F, Sinan T, Al‑Bloushi M, Haider MZ.
Avascular necrosis of the hip in children with sickle cell disease and
high Hb F: Magnetic resonance imaging findings and influence of
alpha‑thalassemia trait. Acta Haematol 2001;105:27‑31.
Marouf R, Gupta R, Haider MZ, Al‑Wazzan H, Adekile AD. Avascular
necrosis of the femoral head in adult Kuwaiti sickle cell disease patients.
Acta Haematol 2003;110:11‑5.
Balogun RA, Obalum DC, Giwa SO, Adekoya‑Cole TO, Ogo CN,
Enweluzo GO. Spectrum of musculo‑skeletal disorders in sickle cell
disease in Lagos, Nigeria. J Orthop Surg Res 2010;5:2.
Mukisi‑Mukaza M, Elbaz A, Samuel‑Leborgne Y, Kéclard L, Le
Turdu‑Chicot C, Christophe‑Duchange E, et al. Prevalence, clinical
features, and risk factors of osteonecrosis of the femoral head among
adults with sickle cell disease. Orthopedics 2000;23:357‑63.
Galacteros F, de Montalembert M. Sickle cell disease: A short guide to
management. In: Beaumont C, Beris P, Beuzard Y, Brugnara C, Editors.
ESH Handbook on Disorders of Erythropoiesis. Vol. 13. Hindawi:
Erythrocytes and Iron Metabolism; 2019. p. 276‑309.
Condon PI, Serjeant GR. Ocular findings in homozygous sickle cell
anemia in Jamaica. Am J Ophthalmol 1972;73:533‑43.
Andong AM, Ngouadjeu ED, Bekolo CE, Verla VS, Nebongo D,
Mboue‑Djieka Y, et al. Chronic complications and quality of life
of patients living with sickle cell disease and receiving care in three
hospitals in Cameroon: A cross‑sectional study. BMC Hematol
2017;17:7.
Osafo‑Kwaako A, Kimani K, Ilako D, Akafo S, Ekem I, Rodrigues O,
et al. Ocular manifestations of sickle cell disease at the Korle‑bu
Hospital, Accra, Ghana. Eur J Ophthalmol 2011;21:484‑9.
George IO and Cookey SA. Eye manifestations of children with
homozygous sickle cell disease in Nigeria. J Med Med Sci 2012;3:302‑5.
Dosunmu AO, Balogun TM, Adeyeye OO, Daniel FA, Akinola RA,
Onakoya JA, et al. Prevalence of pulmonary hypertension in sickle
cell anaemia patients of a tertiary hospital in Nigeria. Niger Med J
2014;55:161‑5.
Amadi VN, Balogun MO, Akinola NO, Adebayo RA, Akintomide AO.
Pulmonary hypertension in Nigerian adults with sickle cell anemia. Vasc
Health Risk Manag 2017;13:153‑60.
Madu AJ, Madu AK, Umar GK, Ibekwe K, Duru A, Ugwu AO.
Avascular necrosis in sickle cell (homozygous S) patients: Predictive
clinical and laboratory indices. Niger J Clin Pract 2014;17:86‑9.

Nigerian Journal of Medicine ¦ Volume 29 ¦ Issue 4 ¦ October-December 2020

Akaba, et al.: Chronic complications among adult sickle cell anaemia patients
24. Bazuaye GN, Nwannadi AI, Olayemi EE Leg ulcers in adult sickle
cell disease patients in Benin City. Nigeria. Gomal J Med Sci
2010;8:190‑4.
25. Durosinmi MA, Gevao SM, Esan GJ. Chronic leg ulcers in sickle cell
disease: Experience in Ibadan, Nigeria. Afr J Med Med Sci 1991;20:11‑4.
26. Hassan A, Gayus DL, Abdulrasheed I, Umar MA, Ismail DL,
Babadoko AA. Chronic leg ulcers in sickle cell disease patients in Zaria,
Nigeria. Arch Int Surg 2014;4:141‑5.
27. Koshy M, Entsuah R, Koranda A, Kraus AP, Johnson R, Bellvue R, et al.
Leg ulcers in patients with sickle cell disease. Blood 1989;74:1403‑8.
28. Minniti CP, Eckman J, Sebastiani P, Steinberg MH, Ballas SK. Leg
ulcers in sickle cell disease. Am J Hematol 2010;85:831‑3.
29. Akaba K, Bassey BO, Akpan I, Essien O. Transfusion therapy in sickle
cell disease. J Blood Lymph 2019;9:244.
30. Yusuf R, Hassan A, Ibrahim IN, Babadoko AA, Ibinaiye PO. Assessment
of kidney function in sickle cell anemia patients in Zaria, Nigeria. Sahel
Med J 2017;20:21‑5.
31. Arogundade FA, Sanusi AA, Hassan MO, Salawu L, Durosinmi MA,
Akinsola A. An appraisal of kidney dysfunction and its risk
factors in patients with sickle cell disease. Nephron Clin Pract
2011;118:c225‑31.
32. Bolarinwa RA, Akinlade KS, Kuti MA, Olawale OO, Akinola NO. Renal
disease in adult Nigerians with sickle cell anemia: A report of prevalence,

clinical features and risk factors. Saudi J Kidney Dis Transpl 2012;23:171‑5.
33. Saborio P, Scheinman JI. Sickle cell nephropathy. J Am Soc Nephrol
1999;10:187‑92.
34. Geard A, Pule GD, Chemegni BC, Bitoungui VJ, Kengne AP,
Chimusa ER, et al. Clinical and genetic predictors of renal dysfunction
in sickle cell anaemia in Cameroon. BJH 2017;178:629‑39.
35. Akingbola TS, Kolude B, Aneni EC, Raji AA, Iwara KU, Aken’Ova YA,
et al. Abdominal pain in adult sickle cell disease patients: A Nigerian
experience. Ann Ib Postgrad Med 2011;9:100‑4.
36. George IO, Frank‑Biggs AI. Stroke in Nigerian children with sickle cell
Anaemia. J Public Health Epidemiol 2011;3:407‑9.
37. Oniyangi O, Ahmed P, Otuneye OT. Okon J, Aikhionbare HA,
Olatunji OO, et al. Strokes in children with sickle cell disease
at the National Hospital, Abuja, Nigeria. Nigerian J Paediatrics
2013;40:158‑64.
38. Solomon LR. Pain management in adults with sickle cell disease
in a medical center emergency department. J Natl Med Assoc
2010;102:1025‑32.
39. Fashola FA Otegbayo IA. Post transfusion viral hepatitis in sickle cell
Anaemia: Retrospective‑prospective analysis. Nigerian J Clin Practice
2002;5:16‑9.
40. Lopez AJ, O’Keefe P, Morrissey M, Pickleman J. Ceftriaxone‑induced
cholelithiasis. Ann Intern Med 1991;115:712‑4.

Nigerian Journal of Medicine ¦ Volume 29 ¦ Issue 4 ¦ October-December 2020

669

